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1.4 Global Warming and  Carbon Cycle 

Global warming and the carbon cycle are intricately connected components of 

Earth's climate system. The carbon cycle is a natural process that involves the 

movement of carbon through various reservoirs, including the atmosphere, oceans, 

land, and living organisms. Global warming, on the other hand, refers to the long-

term increase in Earth's average surface temperature, primarily driven by the 

enhanced greenhouse effect resulting from human activities. 

Carbon Cycle: 

Carbon Reservoirs: 

Carbon is present in various forms across the Earth. The largest reservoir is the 

ocean, which holds dissolved carbon dioxide (CO2) and carbonates. Other 

significant reservoirs include the atmosphere, terrestrial vegetation, soils, and fossil 

fuels. 

Photosynthesis: 

Plants absorb atmospheric CO2 during photosynthesis, converting it into organic 

compounds. This process occurs in terrestrial vegetation and marine 

phytoplankton, contributing to the carbon uptake from the atmosphere. 

Respiration and Decomposition: 

Plants and animals undergo respiration, releasing CO2 back into the atmosphere. 

Decomposition of organic matter in soils also returns carbon to the atmosphere. 

This completes the carbon cycle's natural process of exchange between the 

atmosphere and living organisms. 

 



 ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY 

  CLIMATE CHANGE AND ADAPTATION 

Fossil Fuel Combustion: 

Human activities, such as burning fossil fuels (coal, oil, and natural gas), release 

large amounts of carbon dioxide into the atmosphere. This anthropogenic input 

disrupts the natural balance of the carbon cycle, leading to an increase in 

atmospheric CO2 concentrations. 

Global Warming: 

Enhanced Greenhouse Effect: 

Human activities, particularly the burning of fossil fuels and deforestation, have 

increased the concentrations of greenhouse gases in the atmosphere. This enhanced 

greenhouse effect traps more heat, leading to a rise in global temperatures. 

Temperature Trends: 

Global warming is evidenced by rising average temperatures across the Earth's 

surface. This warming is not uniform, and certain regions may experience more 

significant temperature increases than others. It contributes to changes in weather 

patterns, sea level rise, and more frequent and intense extreme weather events. 

Feedback Mechanisms: 

Global warming can trigger feedback mechanisms that amplify climate change. For 

example, as Arctic ice melts, the Earth's surface becomes less reflective, absorbing 

more sunlight and further warming the region. Other feedback loops involve 

changes in cloud cover, permafrost thawing, and altered ocean circulation patterns. 
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Interconnection: 

Ocean Carbon Sink: 

The oceans play a crucial role in the carbon cycle and climate regulation. They 

absorb large amounts of CO2 from the atmosphere, acting as a carbon sink. 

However, this process leads to ocean acidification, which poses threats to marine 

ecosystems. 

Positive Feedback: 

The carbon cycle and global warming are linked through positive feedback loops. 

For instance, as temperatures rise, permafrost in Arctic regions thaws, releasing 

stored carbon in the form of methane and CO2. This, in turn, contributes to further 

warming. 

Mitigation Strategies: 

Efforts to mitigate global warming often involve addressing carbon cycle 

dynamics. Strategies include reducing fossil fuel emissions, promoting 

afforestation and reforestation to enhance carbon sequestration, and protecting 

existing carbon sinks such as forests and wetlands. 

Understanding the interconnected dynamics of the carbon cycle and global 

warming is crucial for formulating effective climate change mitigation and 

adaptation strategies. Ongoing scientific research and global cooperation are 

essential to address the challenges posed by anthropogenic influences on Earth's 

climate system. 
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Carbon Cycle Feedbacks: 

Permafrost Thaw: 

The Arctic and subarctic regions contain vast amounts of organic carbon stored in 

frozen soils (permafrost). As temperatures rise, permafrost thaws, leading to the 

decomposition of organic matter. This releases large quantities of carbon dioxide 

and methane, potent greenhouse gases, into the atmosphere, further contributing to 

global warming. 

Forest Responses: 

Forests act as carbon sinks, absorbing and storing carbon dioxide. However, 

climate change can alter forest dynamics. Increased temperatures, changes in 

precipitation patterns, and the spread of pests and diseases can lead to deforestation 

and wildfires, releasing stored carbon back into the atmosphere. 

Ocean Acidification: 

Carbon Uptake by Oceans: 

The oceans absorb about 30% of the carbon dioxide emitted by human activities. 

While this uptake helps mitigate atmospheric CO2 levels, it also leads to a process 

known as ocean acidification. Increased CO2 levels in seawater result in lower pH, 

threatening marine life, particularly organisms with calcium carbonate shells, such 

as corals and some plankton. 

 

 



 ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY 

  CLIMATE CHANGE AND ADAPTATION 

Impact on Ecosystems: 

Biodiversity Loss: 

Changes in temperature and precipitation patterns, combined with the direct 

impacts of elevated CO2 levels, can disrupt ecosystems and lead to shifts in 

species distribution. Some species may struggle to adapt or migrate quickly 

enough, resulting in biodiversity loss. 

Shifts in Habitats: 

Rising temperatures can lead to the alteration of ecosystems and habitats. For 

example, mountainous regions may experience a shift in vegetation zones as 

temperatures warm, affecting the flora and fauna adapted to specific elevations. 

Policy and Mitigation: 

Paris Agreement: 

The Paris Agreement, adopted in 2015, is a global initiative aimed at limiting 

global warming to well below 2 degrees Celsius above pre-industrial levels, with 

efforts to limit it to 1.5 degrees Celsius. Countries have committed to reducing 

greenhouse gas emissions and enhancing climate resilience. 

Renewable Energy Transition: 

Transitioning to renewable energy sources, such as solar and wind power, is a key 

strategy for reducing carbon emissions. Increasing energy efficiency and 

implementing sustainable practices in industries also play crucial roles in 

mitigating climate change. 
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Future Challenges: 

Tipping Points: 

There is concern about potential "tipping points" in the climate system, where 

certain thresholds may lead to rapid and irreversible changes. For example, the 

collapse of major ice sheets could contribute to significant sea level rise. 

Global Cooperation: 

Addressing global warming and the challenges associated with the carbon cycle 

requires international cooperation. Countries, businesses, and individuals need to 

work collaboratively to reduce emissions, protect ecosystems, and build climate 

resilience. 

As our understanding of the intricate connections between the carbon cycle and 

global warming advances, it becomes increasingly clear that effective climate 

action involves addressing both the causes and consequences of anthropogenic 

climate change. Ongoing research, informed policymaking, and collective efforts 

are essential to navigate the complexities of these interconnected systems and 

promote a sustainable and resilient future. 

 

 


